[Function of DJ-1 in mitochondria].
Parkinson's disease is a degenerative disorder of the central nervous system caused by selective dopamine-generating cell death, and oxidative stress and mitochondrial dysfunction are thought to be responsible for the onset of Parkinson's disease. While most cases of Parkinson's disease are idiopathic, 5-10% of cases are attributed to genetic factors. DJ-1 was first identified as an activated ras-dependent oncogene and later found to be a causative gene for a familial form of Parkinson's disease, PARK7. We and others found that DJ-1 plays roles in transcriptional regulation and anti-oxidative stress function, and loss of its function is thought to affect the onset of Parkinson's disease. DJ-1 is mainly located in the cytoplasma and nucleus and partially in mitochondria. When mice or mouse cells were treated with bisphenol A, an endocrine disruptor and inducer of reactive oxygen species, DJ-1 was translocated into mitochondria to maintain mitochondrial complex I activity. We also found that DJ-1 directly bound to and was co-localized with NDUFA4 and ND1, nuclear and mitochondrial DNA-encoding subunits of mitochondrial complex I, respectively, and that these associations were enhanced by oxidative stress. Furthermore, complex I activity was reduced in two types of DJ-1-knockdown NIH3T3 and HEK293 cells. These findings suggest that DJ-1 is an integral mitochondrial protein and maintains mitochondrial complex I activity to regulate mitochondrial homeostasis.